
004435^. `I.ockheed Eaviroameatal Sysums & Techaoloaes Co.
Lockheed Analytical Services , •
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MART/N

May 19, 1995

^1ry,^nr1A15767>78' • -

Ms. Joan Kessner ^^ $19^272Z^^
Bechtel Hanford, Inc.. .^ ^

345 Hills

P.O. Box 969 NAY^
Richland, WA 99352

t r ^ n+
RE: Log-in No.: ^tE0S6Z82^ L4184 °

Quotation No.: Q400000-B ^^o
SAF: B95-028
Document File No.: 0401596 $<884£'L

WHC Document File No.: 206
SDG No.: LK4184

The attached data report contains the analytical results of samples that were submitted to

Lockheed Analytical Services on 1 April 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements. The chain of Custody

requested Volatile and Semi-Volatile Organic analyses with priority turn around time, however

the SAF did not request organic analyses and requested normal turn around time. As per -

client's request, the Volatile and Semi-Volatile analyses were canceled and results are supplied

under normal turn around time.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.
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Lockheed Analytical Services Log-in No.: L4184
Quotation No.: Q400000-B

SAF: B95-028
Document File No.: 0401596

WHC Document File No::206
SDG No.: LK4184

Pagel

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature. I

I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L4184

Quotation No.: Q400000-B
SAF: B95-028

Document File No.: 0401596
WHC Document File No.:206

SDG No.: LK4184
Page2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration. and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
• One water sample was received for LK4184 and prepared as batch 401 wh and

analyzed for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOF883 L4184-8 MS, DUP 353.2 Nitrate-Nitrate-Nitrogen

Holding Time Requirements

• All samples were analyzed within the specified holding time.

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann

Prepared By

April 10, 1995

Date
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Lockheed Analytical Services

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

Log-in No.: L41.84
Quotation No.: Q400000-B

SAF: B95-028
Document File No.: 0401596
WHC Document File No.:206

SDG No.: LK4184
Page3

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument calibration, initial and continuing calibration verification, quench

monitoring standards, instrument background analysis, method blanks, yield tracer,

laboratory control samples, matrix spike samples, duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Analytical Method

Technetium-99

The technetium-99 analysis was performed using LAL-91-SOP-0169. No problems

were encountered during analysis, and all QC criteria were met, except as noted

below:

Batch 21858 was reanalyzed as batch 22778 due to out of limits QC. The matrix

spike analysis was not done on this batch.

Batch 22778 - The tracer chemical yield elevated the LCS activity, resulting in a high

LCS recovery. The actual chemical yield is 100%. There was insufficient sample on

the repeat analysis for a matrix spike analysis.

Total Uranium KPA

The total uranium analysis was performed using LAL-91 -SOP-01 68. No problems were

encountered during analysis, and all QC criteria were met. Because the values for both

the sample and its duplicate were 0.00, no uranium duplicate analysis result appears

on the QC table.

Yvonne M. Jacoby May 19, 1995

Prepared By Date
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Lockheed Analytical Services .
DATA QUALII+IERS FOR INORGANYC ANALYSES

[Revised 08/28/921

For;Use on':tbe Analyticai Data Reporking`Forms ,'

For CLP Analyses Only - Reported value is less than the contract required detection

B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).

For Rouline, Non-CLP Analyses Only - Any constituent that was also detected in the
C associated blank whose concentration was greater than the reporting detection limit

(RDL).

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

Sample analysis performed outside of method-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only - Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

For CLP Repor[fng Only - Constituent was analyzed for but not detected (sample

U quantitation must be corrected for dilution and percent moisture).

W For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y, or Z Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

f; ^or Use onthe Q+C Data Reporting Forms

at The spike recovery and/or RPD for matrix spike and matrix spike duplicates

cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b` The RPD cannot be computed because the sample and/or duplicate concentration

was below the RDL.

t Used as footnote designations on the QC summary form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHElVIICAL ANALYSES

[Revised 08/28/92J,

For Use oii:the Analytical Data ReportingForms

Any constituent that was also detected in the associated blank whose

B concentration was greater than the reporting detection limit (RDL) and/or

minimum detectable activity (MDA).

C Presence of high TDS in sample required reduction of sample size which

increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectromehy Only-- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time

requirement.

Y Chemical yield exceeded acceptance limits.

^or Use.`on fhe :QC Data Reporting )^orms

* QC data (i.e., percent recovery data for laboratory control standard and matrix

spike; and RPD for replicate analyses) exceeded acceptance limits. _

a' The spike recovery and/or RPD for matrix spike and duplicates cannot be

evaluated due to insufficient spiking level compared to the elevated sample

analyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration

was below the MDA.

' Used as foot note designations on the QC summary form.
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-----^ Control #: 95-0023

Sample Disposition Record Revision #:
Date Initiated: 04/04/95

Section 1 - BACKGROUND
SAF #: B95-028
OU: 200-UP-1
Project ID: 200-UP-1 Treat Test
Task ID: 2
Sampling Event: 200-UP-1 Treatability Process Chemistry
Laboratory: Lockheed
Project Coordinator: R. C. Smith
Task Manager. F. W. Gustafson

Section 2 - SAMPLE INFORMATION
Number of Samples: 1
ID Numbers: B0F883
Matrix: Water
Collection Date: 03/30/95

Section 3 - ISSUE
Class: Lab Direction
NCR Number: N/A
Type: Inconsistent Sample Documentation
Description: 1) The COC requested VOA and Semi-VOA analyses; the SAF did not.

2) The COC requested priority TAT; the SAF requested normal TAT.

AT/A

NCR Validation (Print/Sign) Date {

Section 4 - DISPOSITION
Type: Reject
Description: Cancel VOA and Semi-VOA analyses for sample B0F883. Supply results under a normal

TAT. Note in case narrative.

A94
-

e1R r Cmi*h/ Y fr
Project Coordinator (Print/Sign) Date

Task Manager (Print/Sign)

N/A

Date

QA (Print/Sign) Date

Section 5- INSPECTION (Issue Class: Nonconformance Only)

Inspection Number:
Inspection Results:

,../e 0010
Inspector (Print/Sign) Date



LOGIN CHAIN OF CUSTODY REPORT (in01)
Apr 03 1995, 02:.07 pm

Login Number: L4184
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4184-1 B0F88.3
temp 2;SAF# B95-028
Location: RFG01-43
Water 1 S SCREENING

L4184-2 . B0F883
temp 2;SAF# B95-028
Location: RFG18-48A6
Water 1 S NONE

L4184-3 BOF883
temp 2;SAF# B95-028
Location: RFG18-48A6

L4184-4 B0F883
temp 2;SAF# B95-028
Location: RFG18-48A6

L4184-5 BOF883
temp 2;SAF# B95-028
Location: RFG18-48A6

L4184-6 BOF883
temp 2;SAF# B95-028
Location: RFGO1-07A

Water 1 S NONE

L4184-7 B0F883
temp 2;SAF# B95-028
Location: RFG01-07A

30-MAR-95 01-APR-95

Hold:26-SEP-95

30-MAR-95 01-APR-95

Hold:09-APR-95

30-MAR-95 01-APR-95

30-MAR-95 01-APR-95

30-MAR-95 01-APR-95

30-MAR-95 01-APR-95

Ho1d:09-APR-95

30-MAR-95 01-APR-95

06-MAY-95

06-MAY-95

06-MAY-95

06-MAY-95

06-MAY-95

06-MAY-95

06-MAY-95

L4184-8 80F883 30-MAR-95 01-APR-95
temp 2;SAF# B95-028
Location: RFGO1-07A
Water 1 S 353.2 NITRATE Ho1d:27=APR-95

L4184-9 50F883 30^MAR-95 01-APR-95
temp 2;SAF# B95-028
Location: 157
Water 1 S U TOTAL KPA LAL-0168 Hold:26-SEP-95

L4184-10
temp 2;SAF# B95-028
Location: 157

B0F883 30-MAR-95 01-APR-95

Page 1

0.6-MAY-95

06-MAY-95

06-MAY-95

0011
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LOGIN CHAIN OF
Apr 03

Login
Account: 596 Bechtel
Project: BECHTEL-HAN

L4184-11 B0F883
temp 2;SAF# B95=028
Location: 157

L4184-12 BOF883
temp 2;SAF# B95-028.
Location: 157

CUSTODY REPORT (1n01)
1995, 02:07 pm

Number: L4184
Hanford, Inc. * Richland, WA
FORD Bechtel Hanford Project

L4184-13 B0F883
temp 2;SAF# B95-028
Location: 157
Water 1 S TC-99 LAL-0169

L4184-14 REPORT TYPE
SAF# B95-028
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2

30-MAR-95 01-APR-95

30-MAR-95 01-APR-95

30-MAR-95 01-APR-95

Hold:26-SEP-95

03-APR-95 01-APR-95

06-MAY-95

06-MAY-95

06-MAY-95

06-MAY-95

Page 2

Signature: /UV1^ A

Date: L4'3

_ CJ^1LM^i



r DISTRIBUTION: Odpinal- Sample

Westinghouse Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS•REQUE01b

PaOe 1 of 1

Company Data Tumercund

Pdorty
Ilector Company Contact Telephone Na.

Normal
f1iOy O+yc Frank Gustafson 372-9372

Project asipnetion . Sampling Location SAF No.

200-UP-1 PILOT SCALE TREATABILITY 200 WEST B95-028
Ice Chest No. Field Lopbaok No. Method of Shipment^!h

AIR FREIGHT
Shipped To Otfsite Property No. wqs--o -oao^i-aa^ Bi0 of LadinplAir 810 No. a9 oe/^ ssso aLockheed r
Possible Sample HazardslRemarks [Reaarvative

H2SO4 HNO3 CL ONE NONE HCl one
Type of
Container p p G P G aGs P /G aGs aG
No. of

Container(s) 1 4 1 1 1 4 2
Speciel Handling andlor Storage

Volume
KE E P N02-N03- SAMPLE AT 4C ( WATER ) 500mL 1000mL 40 mL 2omt. 20mL 40mL 1 L

02-N03 TOTAL e-99 CTIVI- TOTAL OA-TCL erni-
RANI Y CTIVI- OA-TCL

CAN TY
SAMPLE ANALYSIS -

Sample No Mavia' Date Sampled Time Sampled -., . ' . . . .,, _
.

. ,:!ii
._.'. L' • --. 3 .Q^....8 Y. .. :i:.,> ..°,.»::^• .p

13 0F ,M u ^30 o a x x x X x N oe3
N
u

u

u

CHAIN OF POSSESSION" Sipn/Print Names SPECIAL INSTRUCTIONS - Matdz'

Relinquished By DateTme Rec ' /tG DateRime ^
JS

Data detiverabte - Sumary S = SoN
SE = Sedlment

3'3o.i jr_ So = Sard
SL = Slad®e

Re' B Date ime Received By Date/rime W = Water
O = ON ,
A = Air
DS S lidD

elin ehad By DataTme Received By DateRime DL
s= orum

= Drum Liquids
r = Tissue
WI = Wipe

Relinquished By Date/Tme Received By DateMme L
V

= Liquid -
= Veaetalion

X = Other _

Re ivad By Title Dateffine
LABORATORY

SECTION'. ^tL C G ^!)ra- I L •-^ ^^` ^/
rsposai aGwd Disposed By onteT e

FINAL SAMPLE
OISPOSITION

- . . _.
vj '

e.. en.... o^o .^ ^,^.
YePow .



SAMPLE STATUS REPORT FOR N 5083. RAD SCRE
EN^

BOF883 ME: 3/31/95 1:50
DISPATCHED: 3/27/95 14:39 SAMPLE HAS RPED
RECEIVED: 3/31/95 ' 1:48

EXT. DETER. RESULTS OR STATUS
**** kkkkkxk* ^

427I TOT-ACT < 5.00000E 01 pCi/G

END OF REPORT

OUT OF GOOD CHARGE
RANGE? ANS? CODE

N Y XR5158

.^•VV.
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-;'.. . . . . ^ _ .. ._ .. _^._. . ^.^ .. .,.. ^^^. _.__..

Sample Login . -

Login Review Checklist

Lot Number i-H i^ `{

• ^ ^.:
• ^7

^•

:--.

The login review should be conducted by that person Iogging in the samples as well as a
peer. Plea_°e use :his checklist to ensure that such raviews occur in a uniform basis. plc;se
sign and date below to verify that a login review has occurred. This checklist should be
affixed to each login package prior to tiistrinution.

For an elrec:rve loetn avie.r..s a minimum. live ,sQ,ons (cam :he login 7socassarc rcquued. TLese an: the chaia of cuscody lor
equivalent;, the :oem cham of cucmav rnon. the samnu sununacy rcpom the sample,aerviej cheekliat. and the login quoui,on. &:ars
he=nuunQ a review, :mute that c7ese !ve cooponeeu an: availabic. Forjobe with single componenc samplcs.:he nmpie mm-:.ary ,spon
may be ommnued.

Sample Summar: ReYort Yes In
/A

1. Are all samole IDs com^:? - ^--
2. Are all samples prese.nt? k--
3. Are all matrices correct?

(e.g.,
^--

TCLP analysca should be an a 1SLF !eachau. ieid b!saka shauld be umeq

4. Are all analyses on the chain of custody/login Quotation inciuded? - - -
5. Are analyses Iogged in for the correct container? .^ --

(e.g., sndyra reqvieiospte.s<renieo logged ia in, a pseserni es7mamrad vieo v:m

6. Are samples logged in according to laboratory batching procedures? x-. -
tt.i.. :L^P .sfuur toahine sad »soaraua:acsals/senusafatFL awe a8mld be logpd in on uu aame bouaa)

Loei:, Chain of Clstodv Reeort

1. Are the Collec:, Receive , and Due dates correct for every sample? I` -
2. Have appropriate sample comments be-.a included?

(e.g..

X-

NS"N1SD tlssiPacioa.comments from the cUenc cornemioiMocl+raauonst

Sam^ie Recetvin Cltecilist

1. Are any disc=ancies between the chain of custody and the login noted?^
(e.g.. :)Ism ma diRaem on chains of cuuod,v and bou!s Isbels.sanpiss TO uss. samplse las< (om bsukate)

^ 4 3 1^ M^t ^-L

Prmary review signature Date Secondary review signature

4 -3 -ys

Date

0017



S'A
Fi gure 1

SAMPLE -CHECK-IN LIST
11 hr SIWnWO CGntrewl

WHC-S0W-43-0003
Revision 4

Date/Time Receivedy al S c^ Client Name ^l4c-SP /^^IAOlP v

Project/Client Y Batch or Case i 1717A

Cooler ID ( if noted an outside of cooler) ^SMf - 4,;?

1. Condition of•shipping,container? ^-DD U

2. Custody Seals on cooler intact? Yes

3. Custody Seals dated and signed? Yes [y.]

No [ ]

No [ ]

4. Chain of Custody record is taped on inside of cooler lid? Yes D(J No []

5. Vermiculite/packing material is: Wet (] Dry [Z]

6. Each sample is in a plastic bag? Yes [X] No []

7. Number of sample containers in cooler:

8. Samples have:

9. Samples are:

tape

_^C - custody seals

Ne in good condition

broken

hazard labels

appropriate sample
labels

leaking

have air bubbles

other ^

10. Coolant Present? Yes f\] No [] Sample Temperature

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s) h/0

Request for Analys i s i(s)

Airbill #eSO 4623 802 Carrier 4_9P 4\1

12. Have any anomalies been identified above? Yes (] No [] A/!A

13. Memos have been initiated for all anomalies identified above? Yes (]fO

Printed t7ame/Sianatur= cdlli.r 144- , L,^Z Date/Timeqwj'3=?^^q

OOYE



L
c

Lockheed Analytical Services
Sample Receiving Checklist
Client Name: Job No. L i s Cooler ID: j JIVA

Pago 1 of

COOLER CONDTiTO N RECEIPT

Temperature of cooler upon receipt: ^

temperature of temp. blank upon receipt:

Yes No • Comm'nta/Diserepancies

custody seals iaimct

chain ofcuatody present

blue ice (or oquiv.) present/frozm

rad survey completed

SAMPLE CONDITION UPON RECEIPT

Yes No • Commmh/Discrepanoics

all bottles lebeled

semples intact

proper container used for sample type

ramplo volume sufflele¢t for analysis

proper pres. indicnted on the COC X

VOA's contain headspace

are samples bi-phaHc (if so, sadicatte sample ID'S):

MISCELLANEOUSITEMS

Yes No ^ Commmts/Diurepancies

semples with short holding times

samples to subcontract

ADDIITONAL COMMLNTS/DISCREPANCIES

O. K.... •-s c ,I K •a l. 1

Completed by / dato: - '

Sent to the clicat (dnteNnitiah): 4* Clieat•s signauro upon zeaipt:

Notac'•r tmner the a,ppmpdrle GSR elaop dir.rguocdu lmmedJrklysyoa mealpt
.

•4 4
6

. . - . - - . - s:,.

Q
Q

ve'rsion 2.0 (11/11/94)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (suO2)

Bechtel Hanford, Inc. * Richland, WA

B0F883 ^ L4184-1 Water SCREENING ,
L4184-2 Water NONE =
L4184-6 Water NONE =
L4184-8 Water 353.2 NITRATE -
L4184-9 Water U TOTAL KPA LAL-C
L4184-13 Water TC-99 LAL-0169.

REPORT TYPE L4184-14 Water EDD - DISK DEL:-
- L4184-14 Water INORG TYPE 2 RPT

L4184-14 Water RAD RPT TYPE 2-

002C



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

lClient Sample ID: BOF883 ^Date Collected: 30-MAR-95'
i

^
IMatrix
-

: Water iDate Received:
1

01-APR-95 I

Constttuent
`

UntCS pletltod Resui,t (tepan#ing ' Data 4 ai:e. -,^^LAS t -::- 1,¢S :
. ^:, ^ ..s :.. > Det^Limit Qualt'f7:^1'^s) 1^aIYZed tl^ tcll^tD , $ampte(IO^:;...,,. : , , .,. . . ..... ..,:.,... . .. . ... . .::.:.. .,. ,...,.. ., ......,. . :..,, , .

,, ...... . . :.:. :.. ....._.:.:

Nitrate-Nitrite-Nitrogen ' mg/L 353.2 190 5 D(1:100) 05-APR-95 21241 L4184-8

002L



RAD DATA.REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Saeple ID: B0F883 LAL $ample ID: L4184-9

Date Collected: 30-MAR-95 Date Received: 01-APR-95

Metrix: Water Login Nunber: L4184

SDG: LK4184

Uraniuo 24-APR-95 U TOTAL KPA LAL-0168_21504 0.00 0.00 0.00 ug/L

Page 2

ao3z



RAD DATA.REPORT (ra01)

Beohtel Hanford, Inc. * Riehland, WA

BeehteL Hanford Project (Project BECHTEL-HANFORD)

Client Saaple ID: B0F883 LAL Sawle ID: L4184-13

Date Cotleeted: 30-NAR-95 Date Received: 01-APR-95

Natrix: Water Login Nunber: L4184

SDG: LK4184

^^,.'^au^^.uH, s ^b .E°o.^+^,^"'^'P...'^ 'Jb.aa ^.6z+.^^y^e2^Y$;ix°ra'°owR' '^cv$Y ^ ¢w. )',°?:4` •we m n^'^69 vto?f . ""r ^ya^9%. ..^^.. ,..... . .. .,..
^ww.

. . . . .
... .. ... ...

Te-99 16-MAY-95 TC-99 LAL-0169 22778 397. 40. 7.5 pCi/L

0033
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RADIATION RESULTS CHECK REPORT

I
Workgroup Number: TC-99 LAL-0169 22778

5mple " -- . Pa,remater °' ^
..r^ :

> traiue s `,Error i MOR '

227780UP1 Tc-99 384.501 35.5145 4.57041

227783UP2 Tc-99 59.5977 11.119 6.40989

22778LCS1 Tc-99 159.864 13.9117 1.18167

2277814B91 Tc-99 - 0.208269 0.79427 1.0488

1.4184-13, Tc-99 396.928 39.7878 7.45171

L4243-11 Tc-99 39.2133 7.69064 4.63935

L4271-11 Tc-99 99.8668 13.2644 4.98843

0041



BETA STANDARD SOLUTION

Radionuclide Tc-99

Half Life: (2.13 ± 0.05) x!0'S years -

Catalog No.: 7099

Source No.: 389-22-1

Description of Solution
a. Msss of solution:

b. Chemical form:

c. Curier content:

d. Density:

Badioimlmrities

Radioactive Daughters

Radionuclide Conctatradon

Now

0.201 µCi/y,m.

Method of Calibration

Weighed aliquots of the solution were assayed using a liquid atintillation counter.

Uncertainty of Measueraeat
a. Systemstic uncertainty in instmment calibration: ±2.1%

b. Random uncertainty in arsay: ±1.0%

c. Random uncertainty in weiYhinY(s): ±0.0R

d. Total uncertainty at the 99% confidence level: ±3.19i

NL4T Tracnbility _

This ealibmtion is implicitly traaeable to the National Institute of Standards and TedmoloQy.

Notes
1. Nuclear data were taken from •Table of Isotopes'. Seventh Edition, edited by Virginia S. Shirley.

2. IPL participatcs in an NIST meaauemeat aswranoe program to eatablirh and maintain implicit

traceability for a number of nuolides, bned on the blind araay(aod later NIST certification) of

Stasdard Refereaoe Maoeriah. (As in NRC Reguiatory Guide 4.15)

t-

LSOTOPE PRODUC'1'S LABORATORIES
180 No. Keystaoe Strat.,
Bmiwnic, California 9160{

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1036

Reference Date: September 1 1991 iZ,op Py-r,

Contained Radioactivity: 1.003 µC;,

4.9929

NH4TcO4 in 0.1M NH4OH ^

None added

0.9974
• ahm/ml 0 200C.

None detected

QUALITY CO L

0054



I l llv^ I rir%.,.. . .

ISOTOPE WEIGHT DILUTION RECORD

Isotope: 1 C- 71 Vendor•- ^hL ,

Total Received Activity: t•' Vendor ID: '22 - j

Wt. Received: tijl^ g . NIST Traceabrdzn Cert. # r.n.elt^:1 ^ti

Activity in Units/g: -$:i^^ 0• 2t7/.[^ ^1.^`^/ Reference Date: 9 -^ 9

Activity converted idpm/g1: dpm/g Receive Date:

Halflife (Yrs or days) t'/: = Receiver's Name:

PRIMARY DILUTION: Balance wt. check done

/^^ p
a: Source activity: ' ^' D( X fO

S
^ u dF^q^fit tx -<100yr decay to prep. data)

b: Wt. of Source traitsfered: 9

Diluent used: 4• ^0

c: Total diluted iriA- ,p- q'+d

d: Activity of dilution (a•b/c): N l A dpm/g

e: Calculated density of solution: Al / g/mL (4M HNO, - 1.1294 t.0007 g/MJ

f: Activity by volume = Idae): R 9IO DCc /W^tQ .dpndmi:-W

Dilution Log Book ID: /(-2^- 4 ^ -^

Preparation Date: t'Z 3' 92 Preparer's Name.

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done I

Log Book ID of source being diluted: 91 - 3z5- q3.- I

a: Source activity: 9110 je^. l= L- dpm/g • Of tbs -<t00yr decay to prep. data)

b: Wt. of Source transfered: l, o O 516 9

Diluent used: g2s1pQ Atg ' D Ff

gc: Total d8utld weight: 50.^J, I

d: Activity of diiution (aab/c): dpm/g

e: Caiculated density of solution: g/mL t4M HNO6 - 1.1294 t.0007 ghnU

axy/4 ! 9 (. $ Gr mftLf: Activity by volume =,ld-e!r

Dilution Log 8ook ID: 91 -as.s i "

Preparer's Nam^^9e ^^+ ^.ys^ ^ Preparation Date: ii-D'Z^

Reviewed By : CIA Review Date: Is
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A7u. s Denimmbf cammcme
THIS IS A PHOTOCOPY OF THE CER^F9

1^,Irn1u^8alan{e REC. D ^J 2

,U--!. WHICH IS BEING MAILED TO YOU UNOER
W^wul uMaw

^me^' ^" iEPARATE COVER.

Na#iunttY !unrnx of S#ttxcdarAs

C^Er#ifictt#E

Standard Reference Material 4288

Radioactivity Standard

Radionuclide

Source identification

Source description

Technetium-99

4288- $.3

Liquid in AIDS borosilicate-glass
ampoule

Solution cxmposition

Radioactivity concentration

Reference time

Measuring instrunent

Randcm uncertainty

Systematic uncertainty

7.bral uncertainty
(Random plus systanatic)

Photar®itting imgurities

Half life

59.31 ti,g of Tc(VII) as potassium
pertechnetate per qrmn a^Qrox-
imately 0.001 molar IOCH 1)

-V9/O qrams

3.759 x 104 Bq g-1

Nov®ber, 1982

Liquid-scintillation counter (2)

0.27 percent (3)

1.35 percent (4)

1.62 percent

Now observed (5)

(2.111 * 0.036) x 105 years (6)

This Standard Reference Material was prepared in the Center for Radiaticn Research,
Nuclear Radiation Division, Radioactivity Group, Dale D. HopQes, Group Leader.

Washington, D.C. 20234
November, 1982

George A. Uriano, Chief
Office of Stanclard Reference Materials

*Notes on back
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ISOTOPE WEIGHT DILUTION RECORD

Isotope: Ĝ Vendoc 1 V l ST

Total Received Activity: 1,85 yP'̂ Vendo^D̂

Wt. Received: 4•41 NIST Traceable Y N Gert. # !j,-,2-SR - S -b

Activity in Units/g: ,,1 Sq ! 0^ Reference Date: AD -a,
0 tto Ir 14 ^3- 3-3v -(4^jZ

Activity converted (dpm/g): I1.4 Sf8 r ie ^ Receive Date: 2--

Haiflife (Yrs or days) t)4 S Z•0 1 f- S f5 • Receiver's Name

PRIMARY DILUTION: Bafance wt. check done

a: Source activity: dpm%Q • (if tX ^<tOOyr decay to prep. dete)

b: Wt. of Source transfered: ^, 86 98 g AA0128

Diluent used: O. 1 tem U rt g o H
Q i(a{.ft

c: Total diluted weight: I41c .91 g

d: Activity of dilution (a•blc): 3• 3 7^ ^ L%Z" rr s
. . /Donc 8 99• ST.s

e: Calculated density of solution: .99 S'(o g/mL' wktWer- -"-• -'-^^

e^t/^^. cTatbor dsta
f: Activity by volume =(d•e): 3r 3 S S ^G '-4 '^ epa++++oLrt, sdTcdmbpAJO;2s3

^'c [tadioecHvlty Staodard
Dilution Log Book ID: 1. w L.•: ,,mom 3a59 : to+ s,

Date Nmetaber 1, 1982
Preparation Date: w1614+s Preparer's Name. SRM rlae -

cAanoN !04&
tttwlowcavE • -

SECONDARY OR WORKING LEVEL DILUTION Balance wt, check aone t ^r -

Log Book ID of source being dituted: ^ rf ^ 4^- 3 S - 10 O -(
+^ ^+ 1^ Qt t yn L.

a: Source activity: J r 35 5 G-i ri iOf tX <<t00yr decay to ptep. date)

b: Wt. of Source transfered: o^• 3^( ^ g

Diluent us@.& O. ( n1 14 4g.Q (f

c: Total dlluQ weights g

d: Activity of dilution (a•b/c): dpm/g

e: Calculated density of solution: Ad g/mL Isrvt HNO6 ^ 1.1294 x.oooy elmu

f: Activity by volume =(d•e): ^^ 83 Pr,,1n( L dppAk"1 ro,

Dilution Log Book ID: 1.14 t a2 - 3 9 3-!oo -

Preparer's Name: Preparation Date: jke^lG`y3

Reviewed By :_ Review Date: b

0061



f'1 (/U 1 L

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

IF- Dilution Source Information 11

Isotope:

Barcode Number

Vendor or Certificate I.D. /t of Parent Standard:

Diluted Source Logbook I.D. #:

T^ - 91

_s_aM ^aB^
22 -553 -(00 -I

Balance Verification?:

Diluent Used:

I M5

^l H 8141) 14

Dilution

'Diluent: O ^ M N E^^F^ ^"^

•Density of diluent (g/ml): d• Q9^ g/ml
r lo7ir If-l6-I F

a: Parent Specific Activity:

^

TfitS' pG'

b: Amount of Source Transferred: -36 r n138' g
c: Total amount of Dilution: I a 3 -3 6 • g

d: Total Volume of Dilution: lJ / A -ml

e: Activity of Dilution [a ' b/ cl: pCi/g

f: Activity of Dilution (a ' b d): l • 3 7' pCi/ml

Dilution Logbook I.D. #: R`f -107 j - 1I ---1

Prepared By: Preparation Date; ) - 1 'l

Reviewed By: Review Date: 1 95^

I

If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

• ca n be performed without a density conversion. If the diluent chenges, a weighted proport ion density conversion i s necessei

0 064
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Lockheed Analytical Laboratory
Sample Preparation Worksheet for Total Uranium (KPA) Analysis

Date Prep Started : Y2yl9r Matrix : Water

At ntco oicne Prrnnnenate* 26-Anr-95
.......b.v..^........

CLIENT
tD

.. ^

QC - ALIQUOf
& s^mp

DILUTION
tz^

CQMMENTS
. :.:

Client Coltecitnn;

L4184-9 ':t; DUet DUP 04/10/95

Lab Ctrl Sampte b04 2." LCSt LCS 04/10/95

MethadBlank ;31 MBBt O 1: MB 04/10/95

L4184-9 4: Msst to MS 04/10/95

B0F883 L4184-9 >>5..> s^trt ^ fl Bechtel Hanford, Inc. * 03/30/956

7

:_ 9

10

11-
12
13 .
14

15
16
17

18
19
20

21

22

23
24

COMMENTS:

Amount of CCV - Amountof LCS : Amounf.oflvfS';;

CCV Activity LCS A'cuvny ' MS:Activity

CCV ID# vj^tljn % p( LCS ID# MS Ib#-'< a' qSVI P.X

Balance Numbcr :

Samplc Prep Analyst

Pipette Number ODA l "3

( ) ( )

ir

Tracer, LCS, & MS added by:

^ Witnessed by :

Checked by : t.)tl,,- G/^ ŷy
-l- ^-



RADIATION RESULTS CHECK REPORT

Workgroup Number: U TOTAL KPA LAL-016821504

$enqfo` .;<...` , ' .,PSi'ameter :YSiOB

215040UP1 Uraniun 0 0 0

215041I8B1 Uraniun 0 0 0

21504M51 Uraniun 10.6376 0.916016 0

L4184-9 Uraniun 0 0 0

v<

0 076



CERTIFICATE OF ANALYSIS

Catalog Number. PLU2-2X Lot No. 4-27U
Element and Matrix: U/HNO /HZO
Starting Material: Uranium Oxide UsOi
Starting Material Lot Number: 12921A

DC ARC: Trace Metallic Im urities in starting material via DC ARC (40 elements checked;
only values detected are listedj.

EPM

Pb
Cu
Ag

Traceability Documentation For Solution Standard:

1. Classical VKet Assay: 1,005 ppm.

3-S
5-10
3-7

Gravimetry: Evaporate to dryness, ignite and weigh as UsOs.

i^

2. Insttttmentation Analysis By Inductively Coupled Plasma Spectrometer(iCPj: 998 ppm
via NIST SRM 3164.

3. Balaaas an dibtaled with NIST weight sets N.T. O97.589 and /92550, according to
NIST 547 3.4.1

^

SPEx pWma soluBon atanduw am yuvr+tMd stable and aoauau n= 0.5% of labwd oonaeaauon ro. on* year from
date of snipmwa. This vawe is the sum of awnulanv..rrms aaedn.d with awy" daWrtinaGon. ptpettlnp and aik,tlny a
final volume. For nN.e soMunons w..u.. purity acids. 18m.polrn douel. dMonP d waou and uoN rim.d bontea. Al
ylas.warn used is aaa A.

AUG 94 .-
Siyned by. cMmfal Produt,Uon M^naW. t)an:

: -- : - - . . . -:.:.^ _ -- • - ^PC^^ --.-=- _.-^-^. .^®^
SPD( INOU8TqIE5. INC. 3880 PARK AVE. EMSpN. N.J. OB920 908'5411.7146 FAX: 909.803-9®47

0074



. Ntttinnttl Jnslilute of S1ttnDttrDs & LPr17nulu9l

TPrlifirtt1P of Anttllpis

Standard Reference Material 3164

Spectrometric Standard Solution

Uranium

Batch Code 390709

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission
(plasma) spectrometry, spectrophotometry, or any other analytical technique that requires aqueous standard solutions
for calibrating instruments. SRM.3164 is a single element solution prepared gravimetrically to contain 10 mg/mL
of uranium with a nitric acid concentration (V/V) of 10 percent. The certified value is based on a gravimetric
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST bigh-purity
«agwts. The uncertainty listed is based on gravimetric and volumetric uncertainties of the preparation and the
effect of solvent transpiration through the container walls for one year after the bottle is removed from the plastic
sleeve.

Concentration Soutre Acid Cono. (V/V)
Metal (mglmL) puriry, % Approximate

U 10.00 t 0.03 NBL-CRM 129 (99.969%) HNO3, 10%
(formerly SRM 950b)

Procedures for Use

Stability: This certification is valid for one year from the date of shipment from NIST provided the solutions are
kept tightly capped and stored uader normal laboratory conditions. NIST will monitor the stability of representative
solutions from this SRM lot and if changes occur that invalidate this certification. NIST will notify purchasers.

Preparation of Working Standard Sohttlotn: All solutions should be brought to 22 t I•C and all glass or
plastic surfaces coming into contaet with the standard most have been previously cleaned. A working standard
solution can be prepared fmm the SRM solution by serial dilution. Dilutions should be made with certified
volumetric class A 8asks and 5 or 10 mL class A pipett. All volumetric tramfea of solutions should be performed
using a proven analytieal technique. Each dilution should be addified with an appropriate high-purity at[d and
diluted to cah'brated volume using high-purity wvta. The stabt7ity of the working standard sohnion will depend on
the final acid aooemration: thetefote, care should be exercised to ensure tbat the final acid concentruion of the
dilution caoKly approximatet that of the SRM. To achieve the highest accuracy, the analyst should prepare daily
working %^ from 100 Ng/mL dilutions of the original SRM solution.

SRM 3164 was prepared by T.A. Butler of the NIST Inorgsnic Analytial Research Division. Inductively coupled
plasma emission spectrometric attalyses were made by T.A. Butler and L.J. Wood.

The technical and support aspeeta involved in the preparatton, catifiadoo, and issuance of this SRM were

coordinated through the Standard Reference Materials Prognm by J.S. Kane.

Gaithersburg, MD 20899
October S, 1993

Thomas E. Gills, Acting Chief
Standard Referenee Materials Program
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